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TECHNIQUE FOR MANAGING DATA IN 
ASSOCIATION WITH TAG INFORMATION 

FIELD OF THE INVENTION 

The present invention relates to a technique for classifying 
and managing data. Particularly, the present invention relates 
to a technique for managing data in association With tag 
information. 

BACKGROUND 

Recently, Web pages and Web logs have been provided With 
a bookmark function. See, for example, “del.icio.us social 
bookmarking” (http://del.icio.us/), “About extraction of tag 
candidates” (http://tdiary.ishinao.net/20051201 .html#p02), 
and “About TagClick” (http://WWW.tagclick.net/overvieW/). 
Bookmarking is to preregister URLs (Uniform Resource 
Locators) of Web pages Which are frequently vieWed, and 
display a list thereof in a selectable manner in response to a 
user request. When a user selects a desired URL from the list, 
this function can instantaneously display the associated Web 
page Without requiring the user’s inputting the URL. 

There is a case Where When the number of regi stered URLs 
becomes enormously large, it is dif?cult to search the URLs 
for a URL of a desired Web page. Conventionally, Web pages 
are managed in association With their tag information. Tag 
information is a keyWord or the like to be associated With a 
URL. A user classi?es individual Web pages based on the 
contents thereof, and registers the Web pages in association 
With tag information indicating the contents. As tag informa 
tion is designated at the time of searching for a Web page, only 
those URLs Which are associated With the tag information are 
displayed, thus making it easier to search for a desired URL. 
When one forgets to add tag information or When there are 

too many URLs to be associated With a single piece of tag 
information, hoWever, it is dif?cult to search for a desired 
URL even using tag information as exempli?ed in the folloW 
ing scenarios. 

Forget to Add Tag Information: 
1 . A Portal tag is often associated With a bookmark relating 

to a Portal site. HoWever, there may be a case Where a user 
forgets to associate a bookmark With a Portal tag or a case 
Where the user Who is in a hurry temporarily puts a bookmark 
and associates the bookmark With tag information later. 

2. The user Wants to search for a URL should have been 
registered before (e. g., about XXX Portal V6 Information 
Center). 

3. Even With a Portal tag designated, the user cannot search 
for the associated URL. 

4. The user inevitably searches titles or abstract texts, 
Which are additional information of a bookmark, With Portal 
used as a keyWord. 

5. The user found out a desired URL, but found no Portal 
tag associated thereWith. 

6. The user associated a Portal tag With the URL for next 
and later searching. Although there Were other URLs With 
Which the user also forgot to associate Portal tags, those URLs 
Were not relevant to the current search and Were thus left as 
they Were. 

7. Return to “2”. 
Embedding of Important URL: 
l.AnAj ax tag is often associated With a URL of a Web page 

relating to Ajax. 
2. While there are many URLs associated With Ajax tags, 

some of the URLs may not be referred to so much. Even if an 
Ajax tag is designated, therefore, a desired URL is not nec 
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2 
essarily displayed near the top, and may be displayed farback 
from the top, thus making it dif?cult to search for the URL. 

3. To narroW URLs to be searched, the URLs are searched 
With an Aj ax tag in combination With another tag information. 
To narroW URLs to a searchable level, it may be necessary to 
combine tWo or three pieces of tag information. 

4. To ef?ciently make next and later searching, tag infor 
mation “Important” indicating a frequently-used URL can be 
associated With the searched URLs. HoWever, repeating the 
process increases the number of URLs having “Important” 
added thereto. 

5. Designating an “Important” tag alone is insuf?cient to 
narroW URLs, Which requires a combination With another tag 
information. 
As apparent from the above, depending on hoW tag infor 

mation is used, a desired URL may not appear in the search 
results, or too many URLs, if registered, may lead to a large 
amount of search results, thus disabling to search for a desired 
URL. 

SUMMARY 

Accordingly, it is an object of the present invention to 
provide a system, method and program Which can overcome 
the foregoing problems. The object is achieved by combina 
tions of the features described in independent claims in the 
appended claims. Dependent claims de?ne further advanta 
geous speci?c examples of the present invention. 

To overcome the problems, according to a ?rst aspect of the 
present invention, there is provided a system for displaying 
identi?cation information to alloW a user to select a ?le, 
Which includes a storage section that stores identi?cation 
information of each of classi?ed ?les in association With tag 
information indicating classi?cation of contents of that ?le, a 
search section that, in response to inputting of tag information 
to be registered, searches the classi?ed ?les for a ?le includ 
ing information matching With the input tag information, a 
?rst storing section that stores the input tag information in the 
storage section in association With identi?cation information 
of the searched ?le, and a display section that, in response to 
a display request for identi?cation information designating 
tag information, reads identi?cation information associated 
With the designated tag information from the storage section, 
and displays the read identi?cation information. According to 
further aspects of the present invention, there are provided a 
method Which displays identi?cation information using the 
system, and a program Which causes a computer to function 
as the system. 
The above summary of the present invention does not recite 

all the necessary features of the invention, and sub-combina 
tions of those features may also encompass the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram shoWing a general con?guration of an 
information system 10 according to the embodiment. 

FIG. 2 is a diagram shoWing a ?rst example of tag infor 
mation associated With identi?cation information of ?les. 

FIG. 3 is a diagram shoWing a second example of tag 
information associated With identi?cation information of 
?les. 

FIG. 4 is a diagram shoWing a third example of tag infor 
mation associated With identi?cation information of ?les. 

FIG. 5 is a diagram shoWing a functional con?guration of 
the management device 30. 

FIG. 6 is a diagram shoWing a fourth example of tag infor 
mation associated With identi?cation information of ?les. 
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FIG. 7 is a diagram showing a ?fth example of tag infor 
mation associated with identi?cation information of ?les. 

FIG. 8 is a diagram showing a speci?c example of a screen 
which is displayed on the terminal device 20 by the display 
section 350. 

FIG. 9 is a ?owchart illustrating a ?ow of a process which 
the management device 30 executes according to input new 
tag information. 

FIG. 10 is a ?owchart illustrating a ?ow of a process which 
the management device 30 executes according to input new 
identi?cation information. 

FIG. 11 is a ?owchart illustrating a ?ow of a process which 
the management device 30 executes according to a display 
request input. 

FIG. 12 is a diagram showing a speci?c example of plural 
pieces of tag information associated with identi?cation infor 
mation of ?les. 

FIG. 13 is a diagram showing features of various process 
examples. 

FIG. 14 is a ?owchart illustrating a ?ow of a process of the 
management device 30 according to the ?rst modi?cation of 
the embodiment. 

FIG. 15 a diagram showing one example of a data structure 
in the storage section 300 according to the ?rst modi?cation 
of the embodiment. 

FIG. 16 a diagram showing the functional structure of the 
terminal device 20 according to the second modi?cation of 
the embodiment. 

FIG. 17 a diagram showing one example of a hardware 
con?guration of a computer 700 which serves as the terminal 
device 20 or the management device 30. 

DETAILED DESCRIPTION 

The present invention will be described below by way of 
embodiments. However, the embodiment described below do 
not limit the scope of the invention claimed in the appended 
claims, and all the combinations of the features of the 
embodiments to be described shouldnot necessarily be essen 
tial to the solving means of the invention. 

FIG. 1 shows a general con?guration of an information 
system 10 according to the embodiment. The information 
system 10 includes a terminal device 20, a management 
device 30 and a web server 40. The terminal device 20 is 
connected to the management device 30 and the web server 
40 over a communication network such as the Internet. The 
management device 30 provides a so-called bookmark func 
tion. Speci?cally, the management device 30 registers therein 
identi?cation information of ?les which are provided over the 
communication network, such as web pages, web logs, 
sounds, music pieces, still images and moving images, to 
ensure fast access to the ?les. Identi?cation information is an 

URL (Uniform Resource Locator) or the like if a ?le is a web 
page. 

To make it easier for a user to select a desired identi?cation 
information from among plural pieces of identi?cation infor 
mation, the management device 30 stores the identi?cation 
information in association with tag information classi?ed 
according to the contents of ?les to be identi?ed by the iden 
ti?cation information. When receiving a display request for 
identi?cation information designating tag information from 
the terminal device 20, the management device 30 returns a 
list of identi?cation information corresponding to the tag 
information. The terminal device 20 displays the list of iden 
ti?cation information to allow the user to select desired iden 
ti?cation information. The selection is achieved by clicking 
of a pointing device. The identi?cation information has a 
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4 
hyper link, so that the clicking action sends an HTTP request 
with an URL to the web server 40. Upon reception of the 
HTTP request, the web server 40 returns a ?le identi?ed by 
the URL, such as a web page, to the terminal device 20. 
The information system 10 according to the embodiment is 

designed to improve the convenience of such bookmarking, 
particularly, to make it easier to ?nd out a desired bookmark 
from many bookmarks registered. 

FIG. 2 shows a ?rst example of tag information 200 asso 
ciated with identi?cation information of ?les 201. The man 
agement device 30 has identi?cation information of three ?les 
registered already. A ?rst ?le 205 contains a character string 
“product description of AAA Portal”. If the ?le is a web page, 
the character string may be included in the text of the web 
page or included in a title. Likewise, a second ?le 210 con 
tains a character string “advantage of SOA of BEA overAAA 
SOA (BPEL Portal)”. A third ?le 215 contains a character 
string “UIs of SOA of AAA are Portal and JSF”. The sub 
stances of those ?les are stored in the web server 40. The web 
server 40 has only to store those ?les in such a way that the 
?les can be accessed ?le by ?le, and speci?c storage formats 
of the individual ?les are not in question. For example, a ?le 
may be combined with another ?le and may be stored in the 
web server 40 as single binary data. 
The management device 30 stores a character string 

“AAA” and a character string “Portal” as tag information 
associated with the identi?cation information of the ?rst ?le. 
In this way, plural pieces of tag information may be associated 
with a single ?le, and various viewpoints may be taken for 
classi?cation of the contents of each ?le as long as the infor 
mation indicates the classi?cation. As shown in FIG. 2, tag 
information “BEA” and tag information “SOA” are associ 
ated with the identi?cation information of the second ?le, 
while tag information “UI” and tag information “SO ” are 
associated with the identi?cation information of the third ?le. 
Upon reception of a display request for identi?cation infor 

mation designating “Portal” as tag information, the manage 
ment device 30 selects identi?cation information associated 
with “Portal” and returns it to the terminal device 20. In the 
example of FIG. 2, the ?rst ?le is returned to the terminal 
device 20. Because the second ?le and the third ?le contain a 
character string “Portal”, which is not associated with tag 
information “Portal”, those ?les will not be returned to the 
terminal device 20. As a result, the user cannot ?nd the third 
?le the user wanted to ?nd out. Apparently, if tag information 
is not registered adequately, it may be di?icult to search for a 
?le. 

FIG. 3 shows a second example of tag information 300 
associated with identi?cation information of ?les 301. The 
registered ?les are the same as those of the ?rst example 
shown in FIG. 2. In the second example, however, tag infor 
mation “Portal” is associated with the identi?cation informa 
tion of both the second ?le and the third ?le somehow. Upon 
reception of a display request for identi?cation information 
designating “Portal” as tag information, therefore, the man 
agement device 30 selects identi?cation information of each 
of the ?rst to third ?les and returns it to the terminal device 20. 
The user can ?nd the identi?cation information of a desired 
?le from the returned pieces of identi?cation information. 

It is the ?rst ?le that the user wants to ?nd in the second 
example. Therefore, designating “Portal” enables to ?nd the 
?rst ?le exclusively in the ?rst example, whereas in the sec 
ond example, the second and third ?les are also displayed, so 
that the user should ?nd a desired ?le from the displayed ?les. 
When the number of registered ?les is not three as in this 
example but is greater, it is not easy to ?nd a desired ?le. That 
is, if certain tag information is associated with too many 
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pieces of identi?cation information, there are a lot of identi 
?cation information to be displayed even With the tag infor 
mation designated, thus making it dif?cult to search for a 
desired ?le. 

FIG. 4 shoWs a third example of tag information 400 asso 
ciated With identi?cation information of ?les 401. The regis 
tered ?les are the same as those of the ?rst example shoWn in 
FIG. 2. The tag information associated With the identi?cation 
information of the individual ?les are the same as those of the 
second example. In the third example, hoWever, tag informa 
tion previously registered by the user is distinguished from 
tag information registered by some other methods. Speci? 
cally, tag information “Portal” associated With the ?rst ?le is 
registered by the user, While tag information associated With 
the second and third ?les are registered by some other meth 
ods, e.g., automatically registered by a computer. 

If tag information can be distinguished by a registration 
method therefor, the user can use the registration method in 
searching for a ?le. As an example, the management device 
30 displays identi?cation information corresponding to tag 
information registered by the user and identi?cation informa 
tion corresponding to tag information automatically regis 
tered by the management device 30 in a distinguishable man 
ner. If the user thinks the user-registered tag information 
important 420, 425, the user vieWs only pieces of identi?ca 
tion information corresponding to the tag information and 
search the pieces of identi?cation information for a desired 
?le. In the example of FIG. 4, the ?rst ?le is found as the 
search result. If the ?rst ?le cannot be found, then the user has 
only to vieW identi?cation information corresponding to the 
tag information automatically registered by the management 
device 30. 

To ensure easier ?le search, the management device 30 
according to the embodiment registers tag information auto 
matically to some extent so as not to fail to register tag 
information. Further, pieces of identi?cation information are 
displayed distinguishably by registration methods as in the 
example of FIG. 4. Speci?c functions Will be described beloW 
referring to FIGS. 5 to 15. 

FIG. 5 shoWs a functional con?guration of the manage 
ment device 30. With the operations of a CPU 1000, a RAM 
1020, etc. to be described later, the management device 30 
functions as a storage section 300, a search section 310, a ?rst 
storing section 320, a second storing section 330, an impor 
tance level storing section 340, a display section 350 and an 
importance level changing section 360. For each of classi?ed 
?les, the storage section 300 stores identi?cation information 
of the ?le in association With tag information indicating clas 
si?cation of the contents of the ?le. When a ?le is at least a 
part of a Web page, the storage section 300 stores the URL of 
the Web page in association With tag information indicating 
the classi?cation of the Web page. The storage section 300 
further stores, for each identi?cation information, an impor 
tance level of tag information corresponding to that identi? 
cation information in association With the tag information. 

The search section 310 receives input tag information to be 
neWly registered. For example, the search section 310 
receives tag information sent from the terminal device 20 
based on the operation of the user. Upon reception of the tag 
information, the search section 310 searches the classi?ed 
?les for ?les containing information Which matches With the 
input tag information. For example, the search section 310 
receives a character string input as tag information, and 
searches the Web server 40 for Web pages containing the input 
character string. The search target is a Web page Which is 
identi?ed by a URL already stored in the storage section 300. 
For example, the search section 310 may search for a ?le 
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Which is identi?ed by the URL as Well as various objects 
Which are embedded and displayed in the Web page. In detail, 
When a Web page is described by HTML (Hyper Text Markup 
Language), the search target is an image ?le designated by an 
img tag, another HTML ?le designated by an iframe tag, or 
the like. The ?rst storing section 320 stores the input tag 
information neWly associated With the identi?cation informa 
tion of a searched ?le in the storage section 300. When infor 
mation Which matches With tag information is searched from 
a ?le identi?ed by a URL or from objects embedded and 
displayed in a page indicated by the ?le, for example, the ?rst 
storing section 320 stores the neW tag information in associa 
tion With the URL. 

The second storing section 330 receives identi?cation 
information to be neWly registered in the storage section 300 
and tag information. The tag information may be selected 
from tag information already stored in the storage section 300 
in association With other identi?cation information, or may be 
the one to be neWly registered. When the tag information is 
the one to be neWly registered, it is also subjected to the 
process Which is executed by the search section 310. In accor 
dance With the neW identi?cation information input, the sec 
ond storing section 330 stores the input identi?cation infor 
mation in the storage section 3 00 in association With the input 
tag information. The importance level storing section 340 
stores in the storage section 300 a higher importance level 
than the importance level of the tag information to be stored 
by the ?rst storing section 320, in association With tag infor 
mation to be stored by the second storing section 330. 

In response to a display request for identi?cation informa 
tion designating tag information, the display section 350 
reads identi?cation information associated With the desig 
nated tag information from the storage section 300, and dis 
plays the read identi?cation information in such a Way as to be 
able to identify With Which tag information, stored either by 
the ?rst storing section 320 or by the second storing section 
330, the read identi?cation information is associated. The 
determination on by Which storing section the tag information 
corresponding to each piece of identi?cation information has 
been stored is executed based on the importance level stored 
in association With each piece of tag information. For 
example, the display section 350 reads identi?cation infor 
mation associated With the designated tag information, 
together With the importance level corresponding to the iden 
ti?cation information and the tag information, from the stor 
age section 300. Then, the display section 350 displays cor 
responding identi?cation information having a higher 
importance level With preference over corresponding identi 
?cation information having a loWer importance level. 
The importance level changing section 360 changes the 

importance level already stored in the storage section 300 
according to an instruction made by the user. An example of 
the change Will be described referring to FIGS. 6 and 7. 

FIG. 6 shoWs a fourth example of tag information 600 
associated With identi?cation information of ?les 601. The 
storage section 300 has identi?cation information of three 
?les registered already. A ?rst ?le 605 contains a text describ 
ing various technologies transversely, and contains character 
strings such as “DB” and “SOA”. A second ?le 610 contains 
a character string “advantage of SOA Portal of BEA over 
AAA Portal”. A third ?le 615 contains a character string “UIs 
of SOA ofAAA are Portal and JSF”. 
The storage section 300 stores the character string “SOA” 

as tag information in association With the identi?cation infor 
mation of the ?rst ?le. As the tag information “SOA” is 
associated With the identi?cation information by the ?rst 
storing section 320, a loWer importance level is associated 














